4-Bromoxanthotoxin reacts with cyanoacetamide to form 4-bromo-5,6-dihydroxanthotoxin, which on hydrolysis with cold hydrochloric acid leads to the formation of cyanoacetic acid derivative, but hydrolysis by boiled hydrochloric acid gives the acetic acid derivative.
Because of the wide spread and increasing interest in xanthotoxin (9-methoxy-7 H-furo [3,2-g] [l]-benzopyran-7-one) for its pharmacological action [1] [2] [3] , this study was undertaken to investigate some of the chemical properties of the compound and to prepare new derivatives for biological testing.
In this study the reactions of substituted xanthotoxin: 4:bromo-(1), thio-(lb), and 4-nitroxanthotoxin (lc) [4, 5] , (which were prepared by bromina- hydrazines on the thiocarbonyl group and gave the hydrazones 9 a, 9 b, 9 c, and 9d respectively. 
Experimental
Melting points were not corrected. PMR were obtained at 60 MHz in CDC13 or TFA, with TMS as internal standard. Mass Spectra were run at 70 eV. the infra-red were carried out in potassium bromide on a Unicam infrared spectrophotometer Model SP 1000.
Preparation of 5,6-dihydro-4-bromoxanthotoxin-5-cyanoacetamide (2 a)
A mixture of 2 g of 4-bromoxanthotoxin (la) and 1 g of cyanoacetamide in 25 ml ethanol and piperidine (1ml) was refluxed for 6 h (crystallization started while hot), leave to cool. Filter the solid that separated and crystallize from chloroform as colourless crystals, m.p. 292 °C with decomposition (yield is ca. 80%). It is soluble in dilute sodium hydroxide solution. 
5,6-Dihydrothioxanthotoxin-5-cyanoacetamide (3)
As in case of 2a, 2 g of thioxanthotoxin (lb) and 1 g of cyanoacetamide in 25 ml of ethanol and piperidine (1 ml), gave 55% of 3 as deep yellow crystals m.p. 283 °C with decomposition from chloroform. It is soluble in sodium hydroxide solution. 
Analysis for C15H12O4N2S (316)

Preparation of 5,6-dihydrothioxanthotoxin-5-[V,3',3'-tricyano-2'-aminopropene(2)] (4 a)
A mixture of 2 g of thioxanthotoxin (lb) and 3 ml of molononitrile in 25 ml of ethanol and few drops of piperidine was refluxed for one hour, then left to cool filter the solid that obtained and crystallize from acetone as deep orange crystals, m. p. > 300 °C; yield is ca. 80%. 
Analysis
5,6-Dihydro-4-nitroxanthotoxin-5-[V,3',3'-tricyano-2'-aminopropene-(2)] (4b)
In a similar manner 2 g of 4-nitroxanthotoxin (1 c) and 3 ml of malononitrile in 25 ml ethanol and few drops of piperidine, led to the formation of 4 b as brown crystals from acetone, m.p. 255 °C with decomposition; yield is ca. 60%. 
Analysis for CisHnOaNs (393)
Hydrolysis of 4 a with sodium hydroxide solution (6 a)
0.3 g of 4a was refluxed with 3 ml of 10% sodium hydroxide solution for one hour, cool then dilute with water (10 ml) and neutralize with acetic acid. Filter the solit that separated and crystallize from ethanol to give the known compound [10] as colourless crystals (mixed m.p. gave no depression); yield is ca. 40%.
Hydrolysis of 4 b with sodium hydroxide solution (6 a)
In a similar manner as in case of 5a 1 g of 4b when refluxed with 10 ml of 10% sodium hj^droxide solution led to the formation of 6 b, from acetone as yellow crystals, m.p. > 300 °C; yield is ca. 45%.
Analysis
for CisHi3N507 (411) 
Preparation of 5,6-dihydro-4-bromoxanthotoxin-5-malononitrile (7 a)
A mixture of 3 g of 4-bromoxanthotoxin (la) and 3 ml of malononitrile in 24 ml ammonia was refluxed for 1 12 h, cooled, the solid filtered, washed with hot benzene and crystallize from ethanol and few drops of acetone as colourless crystals, m.p. 270 °C; yield is ca. 90%.
Analysis for Ci5H9BrN204 (361) 
5,6-Dihydrothioxanthotoxin-5-malononitrile (7 b)
In a similar manner as in case of 7 a, a mixture of 3 g of thioxanthotoxin (lb) and 3 ml of malono-nitrile gave 85% of 7 b as orange crystals from acetone, m.p. 242 °C. 
Analysis for C15H10N2O3S (298)
Preparation of xanthotoxin-7-hydrazone (9a)
1
Preparation of 4-bromoxanthotoxin-7-hydrazone (9b)
As in case of 9 a, a mixture of 1 g of 4-bromoxanthotoxin (la) and 0.9 ml of hydrazine hydrate in ethanol gave a yellow crystals of 9 b from petrol ether (b.p. 60-80 °C), m.p. 117 °C; yield is ca. 68%. 
Preparation of xanthotoxin-7-phenylhydrazone (9c)
A mixture of 1 g of thioxanthotoxin (lb) and 0.8 ml of Phenylhydrazine in 50 ml of ethanol was refluxed for 24 h, diluted with water, left to cool and filtered. The product was collected and recrystallized from ethanol as orange crystals, m.p. 133 °C; yield is ca. 63%. 
Analysis
6-( 1,2-Diphenylethyl)-7,8-dihydroxythiocoumarin (10 a)
A mixture of 1 g of thioxanthoxin (lb) and 2 g of anhydrous aluminium chloride in 100 ml of dry benzene was refluxed for 30 min. The benzene was decanted and evaporated to dryness. The residue was acidified and recrystallized from ethanol, yield is ca. 65%; m.p. 212 °C. It gave a greenish brown colour with aqueous ferric chloride solution.
Analysis for C24H20O3S (388) 
5-Bromo-6-(1,2-diphenylethyl )-7,8-dihydroxythiocoumarin (10 b)
As in case of 10 a 1 g of 4-bromothioxanthotoxin (8) and 2 g of anhydrous aluminium chloride in benzene gave 70% of 5-bromo-6-(l,2-diphenylethyl) -7,8- 
